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Abstract 
The overall objectives of the TeleFOT project are to evaluate the impact of different functions provided by nomadic 
and afterǦmarket devices (ND) on four impact areas: efficiency, environment, mobility and safety. The fifth area to be 
investigated is user uptake. The paper presents preliminary results from one of 13 field operational tests (FOTs), the 
Swedish L-FOT2 focusing on user uptake. One device and three functions were tested: a Green Driving Support 
System (GD), a Navigation Support System (NAV) and a Traffic Information Service (TI). Preliminary results 
indicate the importance of addressing the relative rather than the absolute benefits of a function, i.e. the benefits 
relative other functions offered by other channels/devices and, further, that the specific characteristics and contents of 
a function need to be analysed in depth order to understand user uptake.  
© 2011 Published by Elsevier Ltd. Selection and peer-review under responsibility of TRA 2012 
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1. Introduction 
1.1. Background 
TeleFOT is a Large Scale Collaborative Project under the Seventh Framework Programme, co-funded 
by the European Commission DG Information Society and Media within the strategic objective “ICT for 
Cooperative Systems”. The overall objectives of the TeleFOT project are to assess the impact of nomadic 
and after-market devices (ND) and functions, including Green Driving Support, Navigation Support, 
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Traffic Information, and Speed Alert/Speed Limit Information, on four impact areas: efficiency, 
environment, mobility and safety. The fifth area is user uptake. With ‘nomadic devices’ is meant devices 
that the users bring with them, such as PDAs, smart phones, portable navigators etc. With ‘after market 
devices’ is meant devices that is mounted in vehicles (typically cars) on a semi-permanent bases. By user 
uptake is here meant “… the extent to which users adopt and integrate the ND and the functions offered 
into their everyday life, i.e. invest in them, use them and make use of the functions in relation to planning 
and undertaking journeys by car and/or by other means of transport. …” (TeleFOT, 2010).  
1.2. Purpose 
Within the TeleFOT project ten large scale field operational tests (L-FOTs) run in eight European 
countries: England, Finland, France, Germany, Greece, Italy, Spain, and Sweden. The purpose of this 
paper is to present some early findings from one of the large scale FOTs in Sweden, L-FOT2, and with a 
focus on user uptake.   
2. User Uptake 
In the TeleFOT project, a set of generic research questions and hypothesis have been formulated based 
on a top-down and bottom-up process (TeleFOT, 2009). The research questions and hypotheses regarding 
user uptake specifically are based upon an underlying, simplified model which is, in turn, based on a 
combination of theories on users’ uptake of innovations in terms of new ideas and new technical 
solutions: the Theory of diffusion of innovation (Rogers 1995), the Theory of Reasoned Action (Ajzen 
and Fishbein 1980; Fishbein and Ajzen 1975) and the Technology Acceptance Model (TAM) (Davis, 
1993). The factors included in the model are:   
x knowledge of (i) device and service and (ii) of problems associated with the intended impact of the 
device/service. Knowledge and awareness of device and functions are a first prerequisite for adoption  
(cf. Kaasinen, 2005; Rogers, 1993). However, user’s knowledge and awareness of the problems that 
the devices/functions are intended to reduce will also play an important role. 
x compliance with (i) social norms and values and with (ii) personal values including personal integrity 
etc. (cf. Ajzen & Fishbein, 1980; Fishbein & Ajzen, 1975; Kwon & Chidambaran, 2000; Lopez-
Nicolas et al., 2008). It is expected that the more the user complies with the intention of the ND and 
functions, the more the positive the effect on user uptake.   
x usefulness refers to perceived usefulness, value or benefit (cf. Adell, 2009; Davis, 1993; van Biljon, 
2007; van der Laan et al., 1997; Venkatesh et al., 2003). If the user considers the ND and the function 
to be useful, i.e. provide some benefit, user uptake will be facilitated.  
x satisfaction incorporates ease-of-use (cf. Adell, 2009; Davis, 1993; Kaasinen, 2005; van Biljon, 2007; 
van der Laan et al., 1997; Venkatesh et al., 2003). This factor also includes the specific design of the 
(nomadic) device and its interface (cf. Mahatanankoon et al., 2006). 
x trust is divided into trust in service and that it will have the intended impact, and trust in the technical 
aspects of device and service provision (cf. Kaasinen, 2005; Mahatanankoon et al., 2006; van Biljon, 
2007). 
x willingness to pay refers to (i) perceived affordability and (ii) desirability (motivation to “own”, be 
the “owner” of the ND and the functions). Acceptance and adoption as such may not involve any 
economic transactions but sometimes includes the intention to purchase (e.g. Becker et al., 1994) and 
an assessment of the price people are willing to pay. Even though predictability has been found to 
vary, purchase intentions are frequently used to predict sales (e.g. Axelrod, 1968; Morrisson, 1979). 
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Mediating factors such as personal factors, demographic factors and socio-economic factors must also 
be considered. 
3. Study design 
All L-FOTs within the TeleFOT project follow the same, generic, methodological approach. In the 
following sections is described the specific study design applied to the Swedish L-FOT2.  
The functions tested in the L-FOT2 were Navigation Support, Green Driving Support, and Traffic 
Information through a Garmin Nüvi Navigator with EcoRoute and Traffic Information through TMC 
(Traffic Message Service,), a system which sends traffic information through the ordinary FM radio. 
The participants (Ps) were recruited from the intended market target group of the device and the 
functions. An advertisement was placed in a local newspapers and among the over 400 people who 
answered, 40 women and 60 men were randomly chosen to participate in the test. The final sample 
included 96 Ps, 58 men and 38 women, with a median age of 47 years.  
The test was run according to a within-subject design. A three months baseline period without access 
to the device or functions was replaced by a nine months experimental phase during which the Ps had full 
access.
Addressing user uptake, the Ps have answered a series of questionnaires. During baseline conditions, 
information on the Ps driving experience, driving style, attitudes towards and experience of different 
functions, as well as expectations on the functions was collected. During the experimental phase, the Ps 
answered two shorter questionnaires on use frequency and impact of having access to the functions and 
the device. Finally, after the test, the Ps answered yet another and more extensive questionnaire, repeating 
questions on e.g. attitudes and adding questions regarding experience of using the different functions and 
the percieved impacts, e.g. in terms of comfort, fuel consumption and safety. As one questionnaire was to 
be answered for each of the functions tested, the Ps of the Swedish L-FOT2 answered a total of 13 
questionnaires. As of yet, 68 Ps have answered the post-trial questionnaire.  
In addition have the Ps have filled in travel diaries for a week at a time, one during baseline and twice 
during the test, indicating the use of the different functions, when and where they travelled, as well as 
complementing information on the reasons for travelling, extraordinary situations, etc.  
4. Results 
The analysis of the data has only just began and presented here are some early findnings.   
4.1. Demographics 
All Ps, except one, considered themselves to be experienced or very experienced drivers. On average 
they had had a car driving licence for 27 years. Twenty-nine per cent had a driving licence also for light 
lorry, 21% for heavy lorry and 10% for bus. Furthermore they drove on average between 30.000 km and 
50.000 per year. They drove mainly in city traffic (38% of their time), approximately 30% on rural roads 
and 30% on motorways and highways but there were large differences between individuals. 
Eighty-five per cent of the Ps primary cars was privately owned and on average 5 years old. Thirty-two 
per cent of the Ps had more than one car (in the household).  
4.2. Usage of the tested functions 
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Usage is a key indicator of user uptake. According to the Ps self-reports, the Navigation Support was 
the function that was used most frequently and the Green Driving Support system the least (Fig.1.). The 
Green Driving Support System was used for less than 25% of the journeys undertaken by the majority of 
Ps. The Navigation Support system was used between 25 and 75% by approximately 40% of the Ps. A 
small minority, between 10 and 15%, used the Navigation Support and the Traffic Information system for 
more than 75% of all journeys made. A small minority reported not to have used the Navigation Support 
or the Traffic Information functions for any of their trips.  
Figure 1: The degree of use of the different functions tested in L-FOT2 as indicated in post-trial questionnaire.  (n=68) 
4.3. Desire to keep 
Another key indictor is the users’ desire to keep the function and continue using it. Given the reported 
use frequency (Fig. 1) and the overall assessment of the benefits of having access to the functions (Fig. 2), 
it is somewhat surprising that when the test was completed, 95% of the Ps said that they wanted to keep 
the Navigation Support function – given though that there was no additional cost. Given the same 
prerequisites, 85% of the Ps wanted to keep the Traffic Information and 75% wanted to keep the Green 
Driving Support function.  
4.4. Perceived Benefits 
The Green Driving Support system was the least used and it was rated to provide only small to 
moderate benefits. The Navigation Support and, above all, Traffic Information were used to a higher 
extent and were considered to provide moderate to large benefits (Fig. 2). 
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Figure 2: Perceived benefits as indicated in L-FOT2 as indicated in post-trial questionnaire (n=68) 
Regarding Navigation Support and Traffic Information, the participants stated the benefits to be related 
to comfort and convenience. The functions meant that it was easy to access information before and during 
the journey. Therefore the uncertainty related to car travel was reduced since one is able to plan ahead, 
being able to avoid undesirable road types, congestion, etc. To have access to information seems also to 
be a benefit in itself. The main benefits of having access to Green Driving Support was thought to be 
related to environmental issues, such as lower fuel consumption, less emissions etc. 
The Navigation Support function appeared to provide the most benefits (Table 1).  
Table 1: The perceived changes due to  having access to the tested functions. Percentage of the participants in the Swedish L-FOT2 
who stated that the function had resulted in a small or a radical change in a positive direction. (n=68)  
Functions 
Benefits
Navigation
support 
Green driving support Traffic information 
Better possibility to choose route 85%  50% 
Better compliance with speed limits 42%   
Higher comfort 58%   
Lower stress 48%   
Shorter travel times 46%   
Less fuel consumption 40% 40%  
Less delays 32%   
Less getting stuck in traffic 35%  40% 
Reduced uncertainty 67%   
4.5. Acceptance 
A slightly modified van der Laan acceptance scale (van der Laan et al., 1997) was used to partly 
measure users’ acceptance of the device and functions tested.  
The initial values for the factors “usable” and “satisfactory” were almost identical for the three 
functions while they differed when the participants had used the device and the functions for some time. 
The score improved for the Navigation Support function (Fig. 3), whereas it decreased for the two other 
functions (Green Driving Support and Traffic Information) (Fig. 4 and Fig. 5).   
The Ps in the Swedish L-FOT2 were initially quite positive to a Green Driving Support system and had 
anticipated that the system would help them, e.g. to save fuel. However, the specific function was too 
rudimentary in that it took mainly speed into account. It therefore provided, e.g. the same score for 
driving in 80 km/h on second gear as on fifth, as well as not giving penalties for hard acceleration. The 
difference between the initial expectation and what was actually offered was revealed in ratings as well as 
in comments. One of the Ps commented e.g.: “I would like a Green Driving Support system that provides 
me with detailed advice on how to drive (green). What I got was too unspecified to be of any use. 
Similarly, some of the participants expressed that they did not perceive the information provided by the 
Traffic Information service very reliable: “I never got any traffic info that was of any use and it have been 
difficult to get any traffic info what so ever – especially while driving.”
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Figure 3: Users’ acceptance of the Navigation Support function 
over time. Observe that the original scale was reversed with -2 
being the most positive value. Here a later revision is used 
where a positive value is, in fact, positive. 
Figure 4: Users’ acceptance of the Traffic Information function 
over time.  
Ͳ2
Ͳ1,5
Ͳ1
Ͳ0,5
0
0,5
1
1,5
2
Before During1 During2 A er
Usable
Sa sfactory
Figure 5: Users’ acceptance of the Green Driving Support 
function over time 
4.6. Willingness to pay 
Regarding willingness to pay, again the Navigation Support seemed to be the function that was most 
attractive (almost half of the participants would consider paying for the function), while the willingness to 
pay for the specific Green Driving Support system was quite low. The Traffic Information system, once 
again, fell in the middle (Fig. 6). However, although there seemed to be a certain willingness to pay, the 
amount of money the Ps were willing to spend was quite low. Ninety-three per cent of the Ps that would 
consider paying for the function stated that the amount between one and ten Euros, i.e. the least amount 
possible to choose.  
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Figure 6: Would you consider paying to get access to the function? (n=68) 
5. Discussion
What are the implications of these results for user uptake? Before the trial the Ps were, in general, 
‘slightly positive’ towards all three functions. Over time, the Ps became more positive towards the 
Navigation Support function but, at the same time, more negative towards the Traffic Information and 
Green Driving Support System. It can be argued that users have initial expectations, which can be 
attributed a generic function, e.g. a Green Driving Support System, but then the idea of the function rather 
than the actual one. The final assessments reflect, on the other hand, the specific functions as 
implemented in the specific device and to what degree expectations have been fulfilled. This does not 
imply that the reactions would be the same towards other Green Driving Support Systems but the Ps’ 
attitude towards the type of function as well as their expectations for such a function may well have 
changed as a consequence.  
Secondly, the benefits of the Green Driving Support System and the Traffic Information Service were 
perceived as fairly limited by the Ps and, furthermore, the willingess to pay was low. Still a majority 
wanted to keep all three functions. One explanation for these slightly contradictory results is that a user 
may want to keep anything that is free, or almost free, of charge. Another is that the desire to keep the 
Navigation Support System was ‘projected’ onto the other two functions, as all three were accessible 
through the same device. However, it could also be the case that the functions have some benefits but that 
the functionality of the device is provided also by other information channels, channels that are already 
paid for or are altogether free. The relative benefit of the functions offered by the specific device is 
therefore limited. This applies at least to the Traffic Information service. The Ps considered it useful to 
have access to traffic information while driving, but in Sweden this type of information is also available 
through e.g. the local radio. The added benefit of having the information presented on a screen versus 
having to listen at the precise moment the information is provided on the radio might be quite limited. 
According to the Diffusion of Innovations Theory (Rogers, 1995), one important factor for users’ 
adoption of innovations is indeed the perceived, relative advantage, of the innovation.  
The model proposed for describing user uptake includes a number of different influencing factors. In 
order to fully understand user uptake and users’ adoption of different devices and functions, a more 
thorough analysis is, evidently, necessary. For instance, has the factor ‘trust’ yet to be investigated, as has 
the impact of e.g. ‘user interface design’. Also problem perception, i.e. the Ps perception of the problems 
that the functions are intended to provide solutions to, may be an important factor. If, e.g. congestion is 
not considered a problem, the benefits associated with receiving information on how to avoid queues may 
be perceived as fairly limited. Overall, though it seems important to also find a way to describe the 
specific characteristics and content of the different functions. Given such an analysis, a comparison 
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between the functions tested in the Swedish LFOT2 and corresponding functions in other FOTs within 
the TeleFOT project, could provide important input. In sum, the results imply that user uptake is, indeed, 
a complex matter that can neither be predicted, nor explained by a single factor but rather by complex 
relationships between several.  
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